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DESCRIPTION

Field of the invention

[0001] The present invention related to an apparatus and method for producing a composite elasticized web, with elastic
sections spaced from each other by a constant pitch in the longitudinal direction of the web.

[0002] The present invention has been developed in particular for the production of elastic webs intended to be applied in the
waist region of disposable absorbent sanitary articles. However, the scope of the invention is not limited to this possible field of
application.

Description of the prior art

[0003] Absorbent sanitary products for adults are often obtained by two continuous composite webs spaced apart in a
transverse direction and advancing in the longitudinal direction, between which extend absorbent cores arranged transversely to
the longitudinal direction. The composite webs form front and rear waist regions of the absorbent sanitary products. The waist
regions are often provided with elastic bands in order to confer to the absorbent product improved adherence to the wearer.

[0004] An established technique for the production of elastic webs for absorbent sanitary products involves applying a
continuous elastic film in a tensioned state between two webs of non-woven. In the case of absorbent products for adults it would
be appreciated to have composite elastic tapes in which the elastic film is interrupted in correspondence of the absorbent core.

[0005] US2010/0051170 describes a process for producing an elasticized composite web with intermittent elastic sections. The
process described in this document includes: forming sections of stretched elastic sheets starting from a continuous elastic sheet,
feeding a continuous web in the longitudinal direction, applying the elastic sections intermittently on the continuous web with the
stretching direction of the elastic sections aligned to the longitudinal direction of the sheet, fixing by adhesive the opposite ends of
the elastic sections to the continuous web, and fixing by ultrasonic welding the elastic sections and the continuous web in
intermediate areas between the opposite end portions by means of a pattern of spot welding.

Object and summary of the invention

[0006] The object of the present invention is to provide an apparatus and a process for producing a composite elasticized web
with intermittent elastic sections that do not use adhesives.

[0007] According to the present invention, this object is achieved by an apparatus and by a method having the characteristics
forming the subject of the claims 1 and 4.

[0008] The claims are an integral part of the teaching given in relation to the invention.

Brief de scription of the drawings

[0009] The present invention will now be described in detail with reference to the accompanying drawings, given purely by way of
non limiting example, in which:

s Figure 1 is a schematic side view of an apparatus according to the present invention,

e Figure 2 is a schematic plan view showing the steps of the process according to the invention,
e Figure 3 is a perspective view of a transport unit indicated by the arrow lll in Figure 1,

e Figure 4 is an enlarged detail of the part indicated by the arrow IV in Figure 3,

o Figure 5 is a perspective view of an anvil roller indicated by the arrow V in Figure 1, and

s Figure 6 is an enlarged detail of the part indicated by the arrow VI in Figure 5.
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Detailed description

[0010] With reference to Figure 1, the reference number 10 indicates an apparatus for producing a composite elasticized web
used to produce waist bands of disposable absorbent sanitary products. The apparatus 10 includes a feeding and tensioning unit
12, a cutting and repitch unit 14 and a welding unit 16.

[0011] The feeding and tensioning unit 12 comprises a plurality of tensioning rollers 18, 20, 22, which may typically be
independently driven, adapted to advance a continuous elastic fim 72 in the longitudinal direction and to impart to the continuous
elastic film 72 a longitudinal tension.

[0012] The longitudinal tension of the continuous elastic film 72 can be obtained for example by controlling the peripheral speed
of the tensioning rollers 18, 20, 22, so that the tensioning rollers downstream have a peripheral speed greater than the tensioning
rollers further upstream. Alternatively, the downstream tensioning roller 22 may be motorized and the tensioning rollers 18, 20
further upstream may be braked so as to impart a longitudinal tension to the continuous elastic film 72 upstream of the tensioning
roller 22. The operation and control mode of the tensioning unit 12 are well known in the field of production of elasticated webs for
absorbent sanitary products.

[0013] The cutting and repitch unit 14 comprises a rotary repitch device 24 and a knife roller 26. The knife roller 26 comprises
one or more cutting elements 28 which cooperate with anvils 30 of the rotary repitch device 24 for transversely cutting the elastic
continuous film 72 while this is kept in a tensioned state.

[0014] The rotary repitch device 24 comprises a plurality of transport units 32 carried by a rotary support 34. The anvils 30 are
fixed with respect to the rotary support 34. In the shown embodiment the transport units are rotationally fixed relative to the rotary
support 34 and are movable in the radial direction between a gripping position and a release position. In the release position the
transport units 32 are moved radially outwardly with respect to the gripping position. During the rotation the grip units 32 move
cyclically between the gripping position and the release position. A rotary repitch device of this type is described for example in
US-A-4,617,082. A repitch device of this type is not imperative. Any other device adapted to space from each other of a
predetermined pitch subsequent discrete elements could be used.

[0015] With reference to Figure 3, each transport unit 32 comprises a body 36 having a plurality of suction chambers 38 which
communicate with a source of sub-atmospheric pressure by means of respective ducts 40. The upper part of the suction chamber
38 is closed by a cylindrical surface 42 provided with holes 44. Each transport unit 32 has substantially the shape of a cylindrical
sector with an angular extension equal to the angular distance between two adjacent anvils 30. Each anvil 30 comprises a hollow
body 46 connected to the source of sub-atmospheric pressure through a respective conduit 48. The body 46 has two specular
end surfaces 50, each of which is typically provided with a gripping surface 58 delimited in the longitudinal direction by a
transverse groove 52 and by an end edge 53 of the transport unit 32. The transverse groove 52 divides each end surface 50 in a
first section 56 and in the gripping surface 58. Each end surface 50 is provided with holes 54. Preferably, the first section 56 of
each end surface 50 is smooth, while the gripping surface 58 is provided with projecting teeth 55.

[0016] The welding unit 16 comprises an anvil roller 60 with an aspirating surface and an ultrasonic welding head 62 cooperating
with the outer surface of the anvil roller 60. The apparatus 10 also comprises a first feeding system 64 and a second feeding
system 66, to feed on the outer surface of the anvil roller 60, respectively, a first web material 76 and a second web material 78.
The two web materials 76 and 78 may preferably be continuous nonwoven sheets.

[0017] With reference to Figure 5, the anvil roller 60 has a cylindrical contact surface 84 provided with one or more suction
sections 86. Each section 86 is provided with suction holes 88 which communicate with a vacuum cavity connected to a source of
sub-atmospheric pressure. In the case where more suction sections 86 are provided, these are spaced apart by a pitch equal to
the desired pitch between subsequent elastic sections. Each suction section 86 has a length equal to the length of a stretched
elastic section. The surface 84, in the portions between two consecutive suction sections 86, may be devoid of suction holes 88.

[0018] Each suction section 86 of the anvil surface 84 is provided with protruding teeth 90 evenly distributed on the suction
section 86. The projecting teeth 90 have end surfaces that form counter-sealing surfaces cooperating with the sonotrode of the
ultrasonic welding head 62. Preferably, the teeth 80 have a rhomboidal cross section. The teeth 90 are preferably intercalated
with the holes 88. In the shown example, the holes 88 and protruding teeth 90 are aligned in parallel transverse rows. The teeth
90 and the holes 88 alternate with each other in each transverse row.
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[0019] The operation of the apparatus 10 is as follows.

[0020] The continuous elastic film 72 is subjected to a longitudinal tensioning in the feeding and tensioning unit 12 and is fed in a
stretched state to a transport unit 32 of the repitch device 24. The head portion of the continuous elastic film 72 is retained by
suction by the transport unit 32. The projecting teeth 55 of the gripping surface 58 facilitate gripping of the head portion of the
film 72. The longitudinal tension applied to the continuous elastic film 72 by the tensioning unit 12 is maintained during transfer of
the head portion of the continuous elastic film 72 from the last roller 22 of the tensioning unit 12 to the transport unit 32.

[0021] While the head portion of the continuous elastic film 72 is held in a tensioned state on the surface of the transport unit 32
of the repitch device 24, the knife roller 26 transversally cuts the continuous elastic film 72 on an anvil 30 of the repitch device 24.
In this way, on the transport unit 32 of the repitch device 24 subsequent discrete sections of elastic film 72' are formed. The
discrete sections of elastic film 72' are held in a tensioned state on the respective transport unit 32. During the rotation of the
repitch device 24 discrete sections of elastic film 72" are spaced apart from each other by a predetermined distance P.

[0022] The transport units 32 in the release position pass through a tangency zone 68, in which the outer surface of each
transport unit 32 is tangent to the outer surface 84 of the anvil roller 60. In the tangency zone 68 discrete sections of elastic film
72" are transferred from the transport unit 32 to the anvil roller 60 of the welding unit 16. The discrete sections of elastic film 72"
are kept tensioned in the longitudinal direction during the transfer from the transport unit 32 to the anvil roller 60.

[0023] The first continuous nonwoven web 76 is fed on the outer surface of the anvil roller 60 upstream of the tangency zone 68.
The first continuous nonwoven web 76 is thus disposed between the outer cylindrical surface 84 of the anvil roller 60 and the
discrete sections of elastic film 72'. The discrete sections of elastic film 72' are positioned on respective suction sections 68 where
they are held by suction. The first continuous nonwoven web 76 is porous and, therefore, does not hinder the operations of
transferring and retaining by suction the discrete sections of elastic film 72'. The protruding teeth 90 arranged on the suction
sections 86 of the anvil roller 60 in cooperating positions, typically interleaved, with the suction holes 88, hold in a tensioned state
discrete sections of elastic film 72" without the need to apply glue between discrete sections of elastic film 72" and the first
continuous nonwoven web 76. On the anvil roller 60 discrete sections of elastic film 72" are spaced by a pitch P equal to the pitch
between the transport units 32 of the repitch device 24 in the tangency zone 68.

[0024] Subsequently, the second continuous nonwoven web 78 is fed on the cylindrical surface 84 of the anvil roller 60
downstream of the tangency zone 68. In this way, the two web materials 76 and 78 comprise between them the discrete sections
of elastic film 72".

[0025] Downstream of the feeding zone of the second continuous nonwoven web 78 to the anvil roller 60, the welding head 62
performs the welding of the first continuous nonwoven web 76, the discrete sections of elastic film 72' and the second continuous
nonwoven web 78 on the head surfaces of the protruding teeth 90.

[0026] In areas where the discrete sections of elastic film 72' are spaced apart, the welding head 62 welds to each other the first
continuous nonwoven web 76 and the second continuous nonwoven web 78 on the head surfaces of the protruding teeth 90.

[0027] The product which is obtained downstream of the welding head 62 is a continuous composite tape 80 with discrete
sections of elastic film 72' tensioned in the longitudinal direction and spaced at a predetermined pitch P. The discrete sections of
elastic film 72' are sandwiched between the two continuous nonwoven webs 76, 78. A particularly important feature of the present
invention is that the discrete sections of elastic film 72" are fixed to the two continuous sheets 76, 78 exclusively by welding,
without any use of glue. With the solution according to the present invention it is possible to avoid the use of glue in view of the
fact that the discrete sections of elastic film 72' are applied directly to the suction sections 86 of the anvil roll 60 equipped with
projecting teeth 90 that form the counter-sealing surfaces on which the welding is carried out.

[0028] Of course, without prejudice to the principle of the invention, the details of construction and embodiment may be widely
varied with respect to those described and illustrated without departing from the scope of the invention as defined by the claims
that follow.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not form part of the European patent
document. Even though great care has been taken in compiling the references, errors or omissions cannot be excluded and the
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Patentkrav

1. Indretning til fremstilling af en elastisk kompositbane (80) med intermitte-
rende elastiske afsnit (72'), omfattende:

- en spaendingsenhed (12) til speending af en kontinuerlig, elastisk film (72) i
laengderetningen,

- en skeerings- og afstandsaendringsenhed (14), omfattende en knivvalse (26)
0g en roterende afstandszendringsindretning (24), omfattende en flerhed af
transportenheder (32) og en flerhed af ambolte (30), der samvirker med kniv-
valsen (26) for at skaere den kontinuerlige, spaendte, elastiske film (72) i
tveerretningen og danne en raekkefalge af adskilte afsnit af elastisk film (72"),
hvor transportenhederne (32) hver iszer ved sugning holder adskilte afsnit af
elastisk film (72") og anbringer dem med en forudbestemt indbyrdes afstand
(P),

- en svejsningsenhed (16), som omfatter en amboltvalse (60) og et svejseho-
ved (62), der samvirker med amboltvalsen (60), hvor amboltvalsen (60) har
mindst ét sugningsafsnit (86), som indeholder en flerhed af sugehuller (88),
der er forbundet med en kilde af underlufttryk og en flerhed af udragende
taender (90), der samvirker med sugehullerne (88) og har hovedflader, som
danner modsvejsningsflader, der samvirker med svejsningshovedet,

- en bergringszone (68) mellem transportenheden (32) og amboltvalsen (60),
i hvilken de adskilte afsnit af elastisk film (72') hver isaer overfores til det
mindst ét sugningsafsnit (86) af amboltvalsen (60),

- et forste fremfaringssystem (64) til fremforing af et forste banemateriale
(76) til amboltvalsen (60) opstrems for bergringszonen (68), og

- et andet fremforingssystem (66) til fremforing af et andet banemateriale
(78) til amboltvalsen (60) mellem bergringszonen (68) og svejsningshovedet
(62).

2. Indretning ifelge krav 1, hvor de udragende teender (90) har et rombisk

tveersnit.
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3. Indretning ifelge krav 1, hvor sugningshullerne (88) og teenderne (90) er
anbragt i tvaergaende raekker, hvor sugningshullerne (88) og de udragende
teender (90) i hver tveergadende reekke veksler indbyrdes.

4. Fremgangsmade til fremstilling af en elastisk kompositbane (80) med in-
termitterende elastiske afsnit (72'), omfattende:

- spaending af en kontinuerlig, elastisk film (72) i lsengderetningen,

- skeering af den kontinuerlige, elastiske film (72) i tvaerretningen og dannelse
af pa hinanden folgende, adskilte afsnit af elastisk film (72"), der er spaendt i
leengderetningen,

- anbringelse af adskilte afsnit af elastisk film (72') med en forudbestemt ind-
byrdes afstand (P),

- overforing af de adskilte afsnit af spaendt elastisk film (72') p& en amboltval-
se (60) af en svejsningsenhed (16) med mindst ét sugningsafsnit (86), der er
forsynet med sugehuller (88) og udragende teender (90) med hovedflader,
som danner modsvejsningsflader,

- fremfaring af et farste og andet kontinuerligt banemateriale (76, 78) til am-
boltvalsen (60) pa modstaende sider i forhold til de adskilte afsnit af elastisk
film (72"), og

- sammensvejsning af det forste kontinuerlige banemateriale (76), de adskilte
afsnit af spaendt, elastisk film (72') og det andet kontinuerlige banemateriale
(78) pa hovedfladerne af de udragende taender (90).

5. Fremgangsmade ifolge krav 4, hvor mindst ét af det farste og andet konti-
nuerlige banemateriale (76, 78) er en ikke-vaevet bane.
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